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Project Description

e Client: Dr. Hesam Moghaddam

e Based on Client Requirements Team will use:
o Laser Sensors, Linear and Angular Accelerometer
o Bluetooth Transmitter, Memory Card

e |mplement for wide range of helmets

e Focusonimproving the safety

Helmet 3/14/19 Mana Alyami 2



CAD Models

Figure 3: Arduino Inner Mount

Figure 1: Testing Apparatus Figure 2: Scanned Helmet Shell

Figure 4: Arduino Laser Mount
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Current State Of Project

Ac@%]erometer

| §Gyroscope

Figure 6: Current Arduino System

Figure 5: Testing Apparatus

Helmet 3/14/19 Race Oshiro



Current State of Project Continued

Figure 7: Helmet Shell With D30 Material
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\ Update Accomplishments

e Arduino codes

e Laser sensor

e Gyroscope sensor

e Bluetooth and SD card
e D30 material

e Testingdevice
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Update Changes

Accelerometer

e Linear Acceleration
e Changed due to g-forces

Figure 9: New Accelerometer
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Update Changes

Gyroscope

e Gyroscope and Accelerometer

e Angular acceleration

e Detect aquick rotation

Figure 10: Gyroscope

e Changed due to safety
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Update Changes

e D30 material changed d

D30 2mm Solid Sheet 10"x14.5"
(AERO) Skived

D308 uses patented, patent-pending and proprietary technologles to make rate-

sensitive, soft,flexible materials with high shock absorbing properties

D308 foam sheets can be cut to size and applied to the body as an under-wrap
to provide added protection to contuslons right on the sideline. D308 foam s
soft and flexible and can be cut to any shape to match your specific needs.

Add D304 patented impact protection to existing equipment by cutting your

own padding. D305 foams are made from cutting edge smart molecules that
remains soft and flexible until force is applied causing the material to seize up
and bind together providing uncompromising impact protection.

D308 set solid and mesh sheets reduce up to three time as much force as similar

foam padding without the added bulk. Only 2mm of solid D30 AERO out
preforms 20mm of EVA foam in transmitted force testing by up to 40%

To learn more about D30 foam sheets and to get a glimpse at the raw testing

Figure 11: 2mm Sheet

ue to quality issue

D30 6mm Mesh 10.5"x15" Sheet (XT)

)4 uses patented, patent-pending and proprietary technologles to make rate.

sensiive, soft, exible material with high shock absorbing propertes

)3 foam sheets can be cut o sze and appled to the body as an under-rap
to provide added protection to contuslons right on the sideline, D30 foam Is

softand feble and can be cutto any shape to match your specifcneeds.

Add D303 patented impact protection to existing equipment by cutting your
own padding. D307 foams are made from cutting edge smart molecules that
remains soft and flexible until force is applied causing the material to seize up.
and bind together providing uncompromising impact protection.

set slid and mesh sheets reduce up to three time as much force as similar
foam padding without the added bulk. Only 6mm of solid D30 XT out preforms

20mm of EVA foam in transmitted force testing by up to 70%.

To learn more abaut D30 foam sheets and o get  gimpse at the raw testing
data click the link below.

Figure 12: 6mm Sheet

D30 10mm Solid Sheet 10”x14.5"
(AERO) Unskived

uses patented, patent-pending and proprietary technalogies to make rate-
sensitive, soft, flexible materials with shack absorbing properties

01 foam sheets can be cut to size and applied to the body as an under-wrap
to provide added protection to select body parts or to contusions without
Teaving the feld for more than a few seconds. D301 foar s soft and flexible and
can be cut to any shape to match your specific needs.

Add D308 patented impact protection to existing equipment by cutting your
own padding. D30® foams are made from cutting edge smart molecules that
remains soft and flexible untilforce i applied causing the material o react on
the molecular level by seizing up and binding together providing
uncompromising impact protection.

D30 set solid and mesh sheets reduce up to three time as much force as similar
foam padding without the added bulk. Only 4mm of solid D30

Figure 13: 10mm Sheet
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Update Changes

e Ultrasonic changed to laser sensor

e Laser sensor gives more accurate data than Ultrasonic
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Figure 14: Ultrasonic Figure 15: Laser Sensor
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Update Changes

e Bluetooth and SD Card

e |dentify which sensor is better
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Figure 17:SD Card
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Figure 16: Bluetooth



\ Moving Forward

e Analytical Analysis
o Omar: Buckingham Theorem, Impulse Equation

o Titus: Angular Acceleration
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Moving Forward

o Fares: Testing Laser Sensor Range

o Mana: ASTM Testing Procedure

Figure 18: Graph results Figure 19: Dataresults
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Moving Forward

o Race: Transmission of data, Bluetooth, Xbee, Wifi

Figure 20: Bluetooth Low Energy Breakout Board
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Manufacturing and Testing

e Team will work understanding the code and plan out wiring for
the various sensors

e Compile the code for the various parts

e Combine arduino parts into a complete system

e Mount arduino system to helmet

e Mount helmet to testing device to validate sensors

e Finish mounting padding to helmet shell

e Compare the D30 material to other padding materials
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Budget

Table 1: Current BOM
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Schedule
Of Spring 19

Task Name
Li ]

- Plan of Spring 19
Website check 1
Hardware review 1
Indv. Analysis

Hardware review 2

Midpoint report

Website check 2

Final product testing proof
UGRADS practice

Operation Manual and Assembly
UGRADS

CAD Package

Final Report

Website Final Check

- Staff meeting 19
Staff meeting 1
Staff meeting 2
Staff meeting 3
Staff meeting 4
Staff meeting 5
Staff meeting 6 ( Team meeting)
Staff meeting 7
Group Meeting 19
Team Meeting 1
Team Meeting 2
Team Meeting 3
Team Meeting 4
Team Meeting S5
Team Meeting 6

Team Meeting 7

01/20/19
01/20/19
02/18/19
02/26/19
03/08/19
03/29/19
03/05/19
03/29/19
04/12/19
03/10/19
04/26/19
04/23/19
05/03/19
05/03/19
05/07/19

01/24/19
01/24/19
01/31/19
02/07/19
02/14/19
02/28/19
02/28/19
03/07/19
01/22/19
01/22/19
01/29/19
02/10/19
02/12/19
02/17/19
02/28/19
03/05/19

Finish

03/01/19
02/01/19
02/22/19
03/01/19
03/12/19
03/29/19
03/08/19
03/29/19
04/12/19
03/10/19
04/26/19
04/23/19
05/03/19
05/03/19
05/07/19

02/28/19
01/24/19
01/31/19
02/07/19
02/14/19
02/28/19
02/28/19
03/07/19
01/29/19
01/22/19
01/29/19
02/10/19
02/12/19
02/17/19
02/28/19
03/05/19

Figure 21: Current Schedule
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\ Conclusion

Location of Sensors
New padding
Testing

Budget
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